Abstract
The formation of the reaction zones was found to be long range diffusion controlled (10) and the kinetics to be highly matrix chemistry dependent (11). Composition  profiles  were obtained  for each diffusion  couple were  obtained by an EDS microprobe at 1 micron intervals across the interface.
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The composition profiles for the sodium and calcium barriers diffusion couples are plotted along with the profiles of the non-implanted and as-received couples in Figures  5 and 6 , respectively. The evident llsaturationV' of tungsten completely through the nickel "matrix" can be attributed to the very significant grain boundary diffusion induced by the characteristic microstructure of the sputtered nickel film. In spite of this problem which makes quantitative analysis of the efficacy of these barriers impossible, it is possible to make some preliminary observations for the effect of the barriers relative to the tungsten-nickel standard. As Figure 5 shows, it appears that the implanted calcium barrier did decrease the kinetics of interdiffusion in the tungsten-nickel system, although this DISTANCE (microns) may be due at least in part to inhibiting the short circuit paths along the grain boundaries.
The effect of the sodium barrier, illustrated in Figure  6 , appears to be to promote interdiffusion in this system. Barium and potassium barriers were also found to promote interdiffusion, but to an even greater extent.
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